
PCT m m ® m 

&%tw,ti9kffi rj^i ^ x&m s ti tz mm mm 




|(5i) mfeftmfrms 




(H) mv 




WO 93/03061 


C07K 15/04, C12N 15/18 
C12P 21/02, A61K 37/02 


Al 












(43) BR 




1993#2R18B(18.0 2. 1993) 



(21) gg^tbg## 

(22) u&miEB 

(30) «^f-^ 
#0^3/187470 
4¥*5¥3/l 8 74 Bl 



PCT/JP9 2/00 9 4 
199 2^7^24B(24. 0 7. 92 



19915=7^26 3(26. 07. 91 ) jp 
19 91^7^26 9(2 6. 0 7. 9 1 ) jp 



(71) ffi^A(^gl^<^-:-coS5E^u:owT: ) 

( TORAY INDUSTRIES, INCORPORATED) C JP/JPD 

t103 KM*f>fteiSB^ttsq-2T§ 2*1-9 Tokyo, (JP) 
(72) 

(75) mA^/mmA c#hic-=>^-c©* y 

/KeTLli&(KOMIYAMA, At sushi ) CJFXJPD 
T390-03 «fJSMfi*lfcfc«3 1 -1 1 Nagano, ( JP) 
*«£(NAKAHATA, Ta t s u t o s h i ) C JP/JPD 
^390-03 jU?jftMq|i*ft3 5 2 -l Nagano, (JP) 
AMfc*KKUBO, Te tsuo) CJP/JPJ 

¥390-03 S0mt&WKEB^f5g2 7 1 - 1 >/ y7 fv72 0 3^ 
Nagano, (JP) 

EB*fW(TANAKA, Ryuhe i ) [JP/JP] 

T514 =Uft^ifi-^ffl^7 6 7 - 4 8 Mi e, (JP) 

R ( KAWANO, Gen j i ) C J P/JP 3 
X248 tt£JMJMtfrlftra2 - 3 - 1 3 jfi^tt^D-1 
Kanagawa, (JP) 



^B«f*(SUDO, Tet suo) CJP/JP3 

^24 8 ^11^^^^2-3-6 Kwtt^I-1 

Kanagawa, (JP) 

^IF&i^CSANO, Emlko)CJP/JPD 

T 24 1 ?WIIJR«ftiraE>t>«^^£ 2 12-21 

Kanagawa, (JP) 

JE&0SIKKOJIMA, Kat suaki ) CJP/JP] 
T 220 4^H£tt£lft£g£H£9 1 Ki/^B - 4 0 3 
Kanagawa, (JP) 
(74) ftSA 

#m± ^^0. #-(SAITO, Takehiko et ai.) 
t107 ^filgE^KlTilf 18-^ $mzK&*^ 
Tokyo, (JP) 



(8D ntm 

G B ( fStMim ) , 
LUCR^W), 
US . 



GR(BfcjHi^), 
MC(f&M#gt), 



OA, OHC^# D ^), 
ES(a^), FRd&jWfiFfn 
IT(^§S), JP, 



(54) Title I HEMATOPOIETIC STEM CELL MULTIPLIER 
(54) $&W<D%fo teimmfmrm 



NFS60ICtl 

1 * if til mSL/mt ) 



. . Activity of stimulating NFS 60 cell 

proliferation (unit: per ml) 
- . Fraction (ml J 
. . Tris-HCi buffer 
. . imidazole 



* a m a ft : pHs.o ) 



I M NaCf , 20mM . . 

— SOrnM NH 4 C£ t 20mM f y * ■ H ■ ft »' (pHSOf 

0.5 M NaC/ t 



20mM ► y-ifl 
■ ft * (pHe.OJ 



(57) Abstract 

A hematopoietic stem cell multiplier containing at least one hepalocyte proliferating factor as an active ingredient Because 
hepatocyte proliferating factors have an activity of proliferating undifferentiated pluripotent hematopoietic stem cells, they are 
useful as a hematopoietic stem cell multiplier not only in treating bone marrow inhibition and insufficiency but also in effecting 
in vitro growth of peripheral blood stem cells and bone marrow stem cells. Further it is possible to derive a hepatocyte proliferat- 
ing factor from human normal fibroblasts among other hepatocyte proliferating factors by the gene recombination technique and 
the obtained proliferating factor is, too, useful as a hematopoietic stem cell multiplier. 
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3T8fe«CU <t©=i- Kffi&ETIfc-S-trc DNA*Rffi 
U &^T**it*Btt^=i K * - i -£Effi-r 

5 «k -5 S - So oH:©^ 

K>S^»jta K>4<^T, fC b T ft <b It & 
* T S ^^^T § § & ©T £> n (*# K $11 R ft < ffiffl T £ 

RNA^yy^^aitt, * u t 5= — )i it y 7 
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PCT/JP92/00949 



©<?^-> SV4 0ft3(E©^M-, BPVSf©^ 
99—^ U V o W ^UXfiSfc©^? ^ <=>*l3 
15 0 Sffc&fXte. p B R 3 2 2 . pUCl 8. pUBl 

10. pRBl 5, A g t 1 (K Agtll. SV40 
N B P V^fSlffiftS, 

7 r > (t rp) 5 * h-x (1 a c) 

ynt-^-, h'J^h77^-5n-X (tac) 

fiX07A / (A) PL 7*0^ - jf-f 0#So3it 
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2 5 

5^°*-^-, m X- li' »J -tr »J > $r — 3 — U > ®? 4- 

- if tc k -r § y □ - ^ - „ r U ir ;U T ;l/ h K — 3 — 

5 t°;H£ > ffie -r t) Jl # + -> ^ - -tr\ 

- - 31 © ft 7K Knyt-t\ 
n-AC, » * ^ 7 r ^ - -tf * {C M -T $ y a ^ - ^ - tJ< 

- ^ - . -tJ- h^'D^^ii/X, ** U ;f - ;u x % 

^ ; ^©LTR, 7 ^ xmMV J ;l XCDL TR. v 
?Li^^;bx©LTR, y^aft*-r >t:HtS^D 
ftft^nriJVCHfi^nt-^-, h- 

?L»ftiaiiaira^T $ st©*<f if ens. 
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1 Cl^JiAt, *: IS HJI © ift Jlii#ifflll& UHlII iS ft**" AT 

©r $ j rnmn® sb*=» — K-rs&sge 

m&^ttc DNAMffl-©^^-^iIt§: t^-c 

M;Ui\ HRMlfra F > AT G&tf&ih^ F > T A A 
. TGA, fe§lMtTAG$*l|i , l©cDNA©ilfe : f 

#f£!fl© c DN AUSJffl©^? $t>(rmiS[ 
lac^IiHI© c DNA*I&#a&X/"C<e-©36&*fT5 - t 

#!©:£SBfc<5 VMi— gp^-n - F"T SiMXE^J^-i-tr c D 

n ais^? * -it, ■ zti&mmteffi^, <&izffi3=mm. 
3&^©t i y S&iB?iJ©:£g|5fc3t^te — gp£-*-r 3^7'f- 



f*ai». te^-w. i&mm, foy^Aiittiiii, mn, 

3:£i££fflt><5 C fll^Ui'n > t: 7^ > hMi: 

-5^, & * l^fi >j A#fcfcffi x DEAEft 

IE n m m w m u& © ±§ £ t m m < c it ^ © & a © m m % m m 

IE fiHftli^lffl t Pi«"C* -So #3gBJ!©;ijfii# 

MflSitjn^jii. *^<t©^tg^itjfii^Mflair^^§ 
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2 8 

1 tzli3i$iJfc&MM& £tf&m&mM® in vitro 

Kl©il»[t>iEi8-rSfc«>. #S£IJ£^©te^£fl i bT© 
gE?tf^©IE?!I#-5§- 2 CSbfcT 5 7 mW.Pl%:&? 5 9 > 

-r 5f&*t=ws»*fijiii»iiBJiaJ«ftiffl t it, * fci±*fflf 

Jiil#*fflB&*J«i:CF*ttttllIIiai© i n v i t r o CfctfS 
i»5it(r5rSittSJlil»«mft*SDWIi: UflT^S. 
•etili h FiE«»ai^iSlil&fi3|£-C*-pT. £t>IEStMT- 

feotfft bi^ t>n-5o 
£jiiL#aiftitiiinfflfc br#* bv* ±fs^ii 

-£©£ * t> b < (ig{*^si©ms^fi5iiw^ 
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2 9 

i na9ifctt*gpimi:ij|;4t'Sct*<T*S. 

*5BW©iiili»itel!fa*llo«I*{»©iS14fi6«-*5Sf«(="fiio 

- te ft t ;U a - ;k -tr ^ ^ > N ^^-yy, ^^xh^> 
a WSJ. ffi*ti*!k M?fr£ih (RAJH. ifeMs a&KAaiJtt 

ZtfW ztiZo &it£im £#&&©;£&. flm*. 
* is m © wMis & h * a wsu (r ffl ^ n * 4s & 

©7jcttt t < fctiftteifccigf?. SSI* fcti?Uf:-f s c t 



3 0 

* 3& 9! © it j& ft ar BS * Sd « © ^ 55d & ^ ft fe -5- 0 

^ $ o . oi — ioo mg£-. i: L < o . l — io 
*36W©tfStt«jftl*»lft*frli£te*fc"l^ if HUBS* 

(KLH) I H\ iOU* 

-hKo + s/^?J/>'f ; FiXfA (MBS) # 2: JC 

ftM!f£i£ (ELiSA), 7 i?t-fA; r y -t-r (R 
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3 1 

C ft £ D . Catty TAntibodies- 
Vol. I, & Vol. II, a practica 
1 approachj-IRL Press d^oTfr 
5 5: t tf<aj3fcSo 



10 

3 o Lmmm &mi^ t Mir a ataxia, d i p 2 

(Kobayashi, S. et a 1 . in The 
15 clinical potential of in 

terferons, ed. Kono, R. and V 
ilcek, J., University of To 
kyo Press, Tokyo 1 9 8 2 ) $ 1 0 K 
FBS-MEM^t- 0. 3Kf-X(Cytodex 
-° ~ 1 : 7 7 )l> v i/Tttfi) T% 3 7 T\ 5 B ffi^ MW*£ 

m%ft^tz 0 mmi)<3 > y Jiz.y v izmmLtzfe^ me 
Mmmizw o^^, i/ci o/ig/mi zmtu u 

3 7°C. 4Bffli%m$:MmL, 2 0 L ©1£#&£[eJiK L 

!5 +- 
'— o 

:tl*2 OmMhUxiaiaf« (pH8. 0 ) T'¥ 
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3 2 

1 '&<t Ltz ■ -tr 7 T a =y A" dS.it 1 L : 

bfc *(D&, OMfrb 3M^©Na C 
5 1 L £^;Uflti®-e!ljfci& U 2 0mM 

h u xi&mmmm (phs. o ) x-^mit vtz^;< y > 

- -t77n-j^*5A ( tS # 10 0ml :7rA7->7 
. 0 Mfr h 3 M^©N a C 1 <bm.WifefeQW.~e 5 >'< ? 

iSl^^avhr7 7^-ffSlfc 0 "Vydac 
2 1 8TP5 1 0*7A" (1. 0x25cm:-fe'<U 

o 

Z ©St£ £ - J> Co^TfijcTS D S t' 'J 7 ? 'J ;i/T 
$ FI^*i (Laemmli U.K. : N a t u r 
20 e, 2 2 7, 6 8 0 -6 8 5 ( 1 9 7 0 ) ) 

ft J-mm 6 0 KCD# — K^^bfco 

nififfir 2 

^^®h MfFfBTll&iiJIIH^ (HTs ^iib FHGFt 
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3 3 

1 iSt) ^7;;ii/-y>t- (Applied Bi 

osystems 4 7 7 A Protein Seq 
u e n c e r ) tf NMm 1 6 m © T 5 y 

5 {ixNakamura^CNature. 342, 44 

0-4 4 3 (1 9 8 9) ] K!fljF©&<Dt©ffirat3feKJ: 

C (D5c^S3 t h H G F 4//g/2 5;/ 1 CO. 4% 
^tf-T-U 3-;i/a**tfj|ifi»2 5 u 1 ^^SD U K£ 
0 SfTl 1 O'CT-2 2 NFMSPTK^fflfe. iM^^^E^H 

In ov>-ccn*«t®7Kic*ii?afc, T*y»»«f«- (b 

St 8 3 5 17 ; J S^fftt 9T##f£fiTo/c 0 ^^^^ 
1 K**To 



15 £ 1 



25 



t * j m 




T £ J Wt 




Asp+Asn 


12.85 


Met 


2.00 


Thr 


5.76 


He 


5-27 


Ser 


6.31 


Leu 


5.87 


Glu+Gln 


9.67 


Tyr 


4.73 


Pro 


5.95 


Phe 


2.72 


Gly 


9.91 


Lys 


6.45 


Ala 


3-86 


His 


3-45 


1/2Cys 


3.31 


Trp 


1.21 


Val 


4.83 


Arg 


5.86 
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i mmm 3 

t hffP^aBSJgJSS^© c DNAIi. Nakamura 
5 6 [Nature. 342, 440-443 (1989 

) ] K J: 0 ? a - ><b^n-CV^a©-e. -£-©gE?iJ£k t 
C^^^v-^Ml, *"'J 7-Hf*«LSl& Cp o 1 
ymerase chain reaction: PC 
R) ^CtcDNA^lt^i, SeS^* * - t£ ifiz ? n 
10 ->ftt5CtJi<-CS5o 



(1) h HEU»ai3rafflliamRNA©mjBI : 

mmm 1 © «t -5 tc itft§ftfc t h2Eiirjftjt&jBi!& 

MR C 5 (SiF^flSiS^TJ: (9 A^, R C B 2 1 1 ) «fc <0 
15 igfb rj fOA/fiS [Auffray et a 1 : 

Eur. J. Biochem. 107. 303-314 
( 1 9 8 0 )] CTRNASWLfc, ?#t»nfcRNA 
^lmM EDTA^^trl OmM 
(pH7. 5) (JKTT E tm-fZo ) U 7 0 

20 *C. 5 #Jn«H&aUfc:fft, 1M LiCl£#frTE£ 

I^*JD^/Co 0. 5M L i C 1 £*tfT E -VW-tiit L 

I, i^iflirt^^Lfco $bi:o. 3M Li CI 
**tTTEJwTft»a. 0. 0 1* SDS*^tr2m 
25 M EDTA (pH7. .0) TlgimVtitf') (A) RN 
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3 5 

1 (2) h MtiifiHS3)5©cDNA7^7*7'J- 

±E (1) -C&btltz 4 U g<D#i) (A) RNA^ffl 
^TGub 1 e r b ©2f$£ [ G e e n : 2 5, 2 3 6 - 
> 2 6 9 ( 1 9 8 3 )] i:*UTcDNA*^)Slfc, 

COcDNA^Se edO^fe [Na t ur e. 3 2 
9, 8 4 0 - 8 4 2 ( 1 9 8 7 )] Cipb, HSi^ 9 9 

-CDM8i:T4DNA'J*--lf*ffl^tJ*Alfc. C 
Offljlx.DNA^it\ *»1MC 1 0 6 1/P3^| 
1 JTlEftL, c DNA?^ 77 'J - i?lfco ? 4 b Is - is 

a > K J: *K :OcDNA7^77iJ-B»lLfc2 0 

3?«a©j^Kteijiff *^ iota t^fc, -ft£©B§f&&f* 

fr^-fiTS (Molecular Cloning. Co 
Id Spring Harbor Laborato 
ry.New York. 1 9 8 2 ) ir^-jt^^X; 
KDN A£J&J*Lfco 



( 3 ) iEm^#i^iBBS*^ b h Bf fmrnmum^- cdna 

WHcb kiz^ 2Si®7 , 7^7-^DNAi/>t-y-^-!f 
- CT^-fiJt 'J>7 - -tf^lISlS (poly 

merase chain reaction:PCR 
) tti:fcDNA*#i|| N Z 5 - ti ? o - 
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3 6 



5 



10 



15 



20 



Bf*Hife#«B^©N3fc«RCFC*«©i«Eai [Nak 
amura et. a 1 . Nature, 342, 44 
0-443 ( 1 9 8 9 )-] ifcti:, 

5 ATGTGGGTGACCAAAC 3 ' 
t 

5 CTATGACTGTGGTACC 3 ' 

(D 2 MM <Z>7° 7 -1 T-^DNAi/^tt'f If — T fi£ 
Lfco «-^7^v - £• 2 0 p m o U -tf£ ( 2 ) T?» t> 
n/:^77i FDNA l#g£0. 5inlO^Dl 
*fa-7C$^ 2 0 mM h U Xffi»««ftt (p H 8 
. 3). 1. 5mM MgCl 2, 25mM KCU 
1 0 0//?/ml -tf^^^. b 0 uM =8-dNTP. 
4mfe TaqDNAsK'J ^7--lffctt5«J:?i:*«S 
£JQ/U £4 1 0 0 jt£ 1 t-TSo DNACfMfr^ 9 
4 °C\ 1 tK ^7-fv-07x-ij> 5 0 °C. 

Perkin-Elmer Cetus tt©DNAt 
- v;Hf -f 9 =7 - 4 0 -tf-T ? ittz 0 C 

ti£ 1 M T^7*o - x^'7KiTm^«clr ^ 2 . 2 k 
b ©lEHr&iSt^iteJfegi* b hJff^HSfimH^F c DNA£ 
IS (Mo 1 ecu 1 a r Cloning. Cold 
Spring Harbor Laboratory 
New York. 1 9 8 2 ) i:«oTi«Lfc. 
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3 7 

$ ; mmn (i 6 i@©T $ j so irid^ttijiv- 
c 4 ) ^m^? ^ -oia 0 

^S^M-CDM8 [Seed. Nature. 3 
> 2 9. 8 4 0 - 8 4 2 ( 1 9 8 7 ).] £MR»*H i n 

d I I I T'iZJBf L. T4DNAt''J/7- -tr ICT¥ff3fc 
SH, T4DNA'J**--tf|;tEcoR I 'J>*-^ 
Lfco ^{wMRB^^P s t iT'^JffifL. T4DNA 
*'jy5-t"i:Tf^*^tlf; 0 T4DNA 
U *'-«Kpn I U U c o 

R I tKpn I -e-KBf Lfc. C ft£ 1 % T #u - * ¥ 
^lIi*iL, 15)0. 3 6 k b <DD N A »r £ fif j£ ft 
t /Co -^r, PcDL-SRa296 [Take 
be et. al.Mol. Cell. Biol. 

8, 4 4 6 - 4 7 2 ( 1 9 8 8 ) ] £ frj E 
coRI&tfKpnl -emmLXT Jfn -xf;H^ 
»(=T^3. 4kb©DNAfirK-^flSLTfe|, C© 
^2 * - {CilgCD^f^T'ff/c^ 0 . 3 6 kbODNAlf 
it^-T 4 DN A U *---tf^ffl^Ti£^ t/Co :n^fflU 

i^5^;KDNA*ffS(Molecular C 
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3 8 

1 loning. Cold Spring Harbor 

Laboratory. New York. 1982 
) (CktJMSL. IfiCiS^n-pSRffBX^i 

:©^7li KDNAtfftti:ffi^«R**B s t X 

ti:J: 9Pf*j8j&<IMIR»a?B s t X I WffiZti 
10 /;3. 4 k b ©D N A Hf it L*r 0 

( 5 ) jE®&mWmM&5& t MffftltefliSiHT- c DNA 
©l£5L^? * ? n - tt*mW.M(Dlkfe 0 
-LIS ( 3 ) T# ^nfc 2 . 2 k b ©lEfifi&li^iMSl 
15 3efff£&BSi£5iSH^ c DNA®rfi-£3ti£ (Mo 1 e c u 1 

ar Cloning. Cold Spring Ha 
rbor Laboratory. New York. 
1 9 8 2) fr^oT. T4DNA + ^--4fT-U>SSfbL 
, BstXI'J>* - (Invi trogentt N4 
20 0 8 - 1 8 ) T 4 U # - -tf L o * t> K d © £ 

C&^^- 1 %TJfv -x^^ti^aciita C t (- J: 0 B 
s t X I U yiJ -frmft&fttz 2 . 2 k b ©DN Affifr 
£#'Sf£ff2g L/C C ©DN AtBrfr£-fcfe (4) -Cfttcffi 
JtffifrfflWimmB s t X I Wm^tltz 3 . 4kb©DN 
25 AErK-l'T 4 U jy-HfCJilSLfco zti&M^Tftmiz 
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3 9 

KDNA*WRR*B a m H I T C 

to<DiEi%mmwmm&%: t NBTiUBfl&iimE^ c dnai 

5 SRaFDF-ltPfiO.Genesis2000 

DNA analysis system (-r a. y %± 
) £ffll^T. y-T^^-^^S [Prober e t. 
a 1 . Science 238, 336-341 ( 

1 9 8 7 )] x'jE^umwmmmmwmmMsmm^p c d 

^3H{rl&!fe^lBa^mfflh hHGF ism^ n-pS 
R a F D F - 1 (DffimmZTF-fo 



-hie (5) T» £ ft 1 OjUgcDpSRaFDF - 1 
^5 OmMFUtiiM (pH 7. 5 ). 4 0 0 u 
g/ml©DEAEf + Xb7> (7 7 ;i/7^7tt) R 
If I 0 0#M©?oa^> (i/^7tt) £ 4 m 1 CD 

r p m i i 6 4 o J&jfi leaner*? < 0 — ®& 1 o c 

) £-ttrR P M I 1 6 4 0 *^ iff5 (f7'ntt) T 5 0 % a 

> ^ ;i/x y h\ztizt x-igmzittz c o s - i mm (A 

TCC CRL — 1 6 5 0) ^ P B ST*-iHf Lfc| 
, ±Et#fc4m l©DNA«^Ktftli, 5%C02 
C^ftTT' 3 7 •CT'ft Ltzo 4 BfFJJgK iBBS^ PBS 
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1 T*m& l^tcW:. 20ml©RPMI 16 4 0 fttitlZT 5 

s^mmmMm^TS^^N f s 6 o ana am 

MtCO S - 1 M('#A LTf#fci&#_Lrff*{-|i 

(7) f--XnAX^ - C HOfBHSTOjEaiftlS 

ft^--XAAX^ - CHOtt CD s? b KnSI»a 
jcil (DHFR) ^ffi«t'*5CH0 clone 
DUKXB1 1 (na> t~T^:^ C h a s in If ± «k (5 
£ 1 2 ^x/b^I/- h©«!?ai;U^fc 0 1X10 5 
15 ffl fc # 3 J: -5 d l 0 % fj t mm *isA,i~ a - 

MEM (^^^tt) SMl&CT — fc**Ufc 0 

±fa (5) t'fbnfcl //gfflpSRaFDF - 1 t 
0. Ug©pAdD26SV (A) - 3 [ ( (Sea 
hill, Proc. Natl. Acad. Sci. U 
20 SA. 80, 4654-4658(1983)] 

EC H OMMtzmX U 1 8 «FIII«F*L^:„ »IS* 2 0 
teffrf? LT 1 0 Jtf* ->I&]l&]fiLflf*#tr1£BI**aMEM 

$ e> n /- m & * ^ £> « # -t m * © m wl m n m * rs & 
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4 1 

wtmmmnm : ¥-mtkii£<Dm^? o - , cho-6 

-2 3-2 t*fttffc.-: CD«9&0iEtttt*&3:|!HJfeA& 
1»m t L/ciRr|^^T- 3 5 0 0 i£t£/m 1/20T*^; 

O 

mmm a 

2fflfl&*i5IH^jg£-tJ-;U C O S - 1 *HJIS©#*_h?il «fc £ IE 

/Co 

( 1 ) BE3c*#f 

5 C O S - 1 mffocr>mm±m 1 3 . 5LC 5 2 6 5 gO 

I^^o 6 5 0 0 EieT2 0»H«*t5u tCiOi* 
®£m#>. Z0mMh'JX»ii»«[(pH8. 0 ) T* 

(2) |-ft>^t?D7f777^- 

±E ( 1 ) T#£ttfcBK5£JBI8»fc 2 0 mM h U 
S»i (pH8. 0) f^ifbb/c 1 0m 1 ODEAE 
-b 7 r -t^ ( 7 r ^ v KSSSD bfc 0 2 OmMF'J 

1 xiHiiiiii ( P H8. o ) -C3fc«if«BK£ifej£8K- -e 

n-etlO. 0 5M, O. SM. 0. 5MCNaCl^t 
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4 2 



5 



10 



15 



20 



tf 2 0 mM h U Xig^m®^ (pH8. 0) 100ml 



A7-^^i4ii:ft. nf s 6 o mmmmmmmn. 

Zk-^WftZmtb, DEAE-tr? y-fe;ujgffljftt Lfco 

( 3 ) iJ>--fr7 7 n-^CL-6B?07hr5 
y ^ - 

DBAE-tr77-t?;^ffit^0. SMNaCl^^tr 
2 OmMh'i^fliif^ (pH8. 0) -C¥ffffclfc 
2mIOv<'J>"t77n-7CL-6B (7 7 *v 
•>Ttt) CSSJq Lfco 0. 8M, ^ockC/O. 5 MN a C 
1 £*tf 2 0 mM h U *f£ifc3g®&frTJ[i&-t-#Sfc#- U 
1 MN a C 1 **tr 2 0 mM h 'J Xf£&M®Jl£ ( 
pH8. 0) CJ:9»llll/fc. ta?D7h;^->t 
f 5Ii:/Tto NF A 6 0 JBU&Jtttt9!ltt^t£!f3»&*ti> 

(4) - h77-f-f>(-^D7hr77^ - 

0. SmlO+b-f-O?' -izy r a - x 6 B ( 
7 7*7-^7^) **5AC*#U 0. 5 %1&<tW.&!t 
*SR*«SII«. 2 OmMf'J^Silli (pH8. 
0 ) Mftf^ U - h77^-f^-?D7^ 



di^ltco cnc^/x* >; >&m& l 2 m i £asin u i 

M NaClt^2 OmMh'Jxgigft ( P H8. 
0 ) IZXm&TZo 50mM NH4Cl^t 
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4 3 

tf 2 0 mM h U (p H 8 . 0 ) T'Sfej^m. 

5 OmM^;^'/-;^CfO. 5 M NaC l^t^2 
OmM F 'JxillliiKcT^aiLTto fo?D7F/< 

9 - 6 ic^to-NF s 6 o %Bm*gmmfflis-\!kcD 

( 5 ) S D S -f U 7 ^ 'J ;l/ 7 ; Kl^^l 

mmm 5 

^M^J3 ( 7 ) T'&ZtitclEljt&m&MMfiiXti bill 
*ffl«CH0- 6 - 2 3 - 2©#*±»jftJ: 0. IE#® 

(1) l-ft>$^?D7l>^77^- 

C HO - 6 - 2 3 - 2M1fa(Dmmm 2 5 m l £ 2 0 m 
Mh'J7lIgSS (pH6. 8) WaiffU 2 0 

mM h »j xt&mmmm c P h 6 . 8 ) -c^ftfl: la: 0 . 

5ml0CM-t7 7 fn (7 7 ^vi/7tt) AH 



10 



15 



20 
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1 lzmmVtz 0 2 OmMh 'J Xllif ^ (pH6. 8) 

-C*mm&. 0. 5MONaCl^t N 2 OmMb'Uia 
BSfit (pHU. 8) t'iailfco NFS 6 Oi)M 

5 ^tbfc 0 

(2) 'va-ij y . t7 7 D-XCL-6B?o7 

y -r - 

"0. 5MONaC I **tr2 OmMh'JXlKHf 
10 ^ (pH8. 0 ) "C^WYfcLfc 0 . lralC^'JV- 

-t7rn-XCL-6 Bi:CM-t7 7 f^7gaji^ 
SsSnb. 0. 5M©NaCI**tr20mMhn<fiB 
i«(pH8. 0)T'Sfe#m. lMONaCl**t' 
2 OmMhniKSfjt (pH8. 0)T»(Bb^ o 

is nf s 6 o tufom%Lmmi&&&&zwft&m*t>. 

(3) I|+l'-h77^-f^-?D7hr77^- 
0. lffil0+l/-f^>r t7 7 o-7 6B( 

20 7r*v^Ttt) *»7AC^*U 0. 5%U<twm 

zk 2 OmMF'JXltlfil (pH8. 

0 ) -egfe^ 3E»* U - h T 7 — ^ - ^ n t > 

p^L/io ztuz^;<>) ymmmzmmL, im Na 

C ltt?2 0mMh'J7fia*ft» (pH8. 0)KT 
25 gfe^-T^o £ t>K. 5 0 mM NH4Cl*itT20m 

Mf'JX*»8f» (pH8. 0)T?ifei£SU 5 0mM 
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4 5 

■j x&wit&ffimiz Tjgft Lfc 0 nfs 6 o mmmmmm. 

5 ( 4 ) S D S *° 'J t ? ij jut i FmnmM 
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HJg^J 6 

*#fc© vtf X#6S^i£$Bll (NFS 6 0) 

MTT Assays [T. Mosman:J. Im 
munologicalMethods, 65, 5 5- 

6 3 ( 1 9 8 3 ) ] iz&i^ JKTO^fPJl J: 0!®M(Dm 

-° 9 6 ftv-f ? n yi, - MI 5 0 # 1 ( l o 9* 

FBS-RPM 1 6 4 0 ) ^Atl, §£ mm 1 T» 12 $ ft 

Mb hHGF) *^tr»«[5 0 // 1 *bnz-T 2&Wiftm 
U:|, NFS60S$2xl 0 f ffl/m 1 CRS U 

7 r> 2 a finest ufco 
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1 &^"C\ MT TK£ [3 - (4, 5 - i? jtf-Jlf-TV 

- )l - 2 - )V) - 2 , 5-^7i-A f h 7 - *} 
A ^D7^ K) ^PBSi:giLt, 5mg/mltr 
mm & 1 o ti 1 «■ Sawn:: in*. 3 7°C, 

mtiU-t V -fur* J -;H 5 0/t 1 £ in X-fefi 
5 9 0 nm©tR3fe££-f A 7 U - ^^ffl ^TjWJJg Lfco 
OD590nm ©ffi*<3 hjcstu^ 5 o^^f 

10 ^^^MffFSBB§ii5itH^ (^ilk hHGF) ti. 

mmm 7 

* NBFiMti S e g 1 e n (D^j£ [ S e g 1 e 
n, P. O ;Me thods in Cell Bio 
logy, 13, 29-83 (1976)] {I Se-pT. 

20 Srftfc 1 x l o 5 ffi©IFttlJS£-KT©fflJ3c®#Jl6(::tllI 

lmltLfco MEM (^ratfcllD % 1 0 0 m M -f 
>^^'J>(Sigma tfcS) . 5 0 u g /ml ^ > ^ 
v-T (S i gm a#g[) . 5 Jtf^JfiLfil C^att 
- 15?) fcJ:tfHGF£^fr&&£;&n;L/c&©£&*i*ii!i£; 
!5 l/t, 3 5 — y > 3 - h © 3 5 MKfv ^=f- y 9 y + - U 

(7 >tfcfi) K#j3EL/co 
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3 7ts 7 % C O 2 % lg 9 0 %©ig#HftT- 4 
t£mLtz&^ Mmm%s1}n<D 5 u C i /ml [ 3 H] t h i 
m i d i n e Z^ttME M * t= j A T igf flb £ & L 7t „ $ 

^ + -b£0. 9 «N a C 1 "C 6 Vtz 0 fflfl&« 1 

. 5ml©0. 3 3N N a OHKjglBSU £*£*7k + 

d ti C 0 . 5 ml© 4 OKFHDDftloi. 2 N 16 
»&iK£8&ill U £ fcfcttRfc. 2, OOOrpm, 1 

0 ^IHoiS^^tt -c^fll Lfco - ©«:»£ 0 . • 5 ml© o 
. 3 3N N a 0 H Kigjj? U C © 9 5 © 0 . 3 ml* *> 
>f l/-i/ 9 y/W7;n:to^ 0. 5ml©Aquas 

01 (New England NuclearttS!) 
tO. 1 ml© 4 0 % V U * D^ftS® 1 . 2NiMS*&ft£ 
£JU*fco [ 3 H] f ; f > (thimi dine) 
©IX 0 i/ > f- u - s yti^y ? --e?I!I^ Lfco 

m£60rj 1 Tit is? $ n^i t ME«Knn3Faiiias*^^iJffF 
m^mnmi- (^mmt hhgf) i*. ®tt*^ufc„ 



14 CD M ^ : 

^'<>J >SnJ£«t h#g&Jftl2-3m 1 £»JRU •> >J 
*#SETT 3 7 °C, 30 #IBII$iB2K F i c o 1 1 - p 
a q u e (7 r >li">TttWL) i£fi]a>i>}£iiT#lt6ft- 
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ftttm^^BSS (NPNAMNC) a-^T^^A 
(Flow L a b s #«) CjliStfc. 
^ff liv Iscove£©2fi£[Iscove, N. 

5 N. et. a I . : J. Cell - Physiol.. 

83, 309 — 320 (1974)] Ltz * ^ Jl 

■b^D-x^Ctff-pfco i^ONPNAMNC 4x 
1 0 4 m%KlT<D®.j&(Dm]fcmi&itil^Mz-. lmlH 
tz 0 a-^f^A, 0. 8«yfA-frAn-^ (ff@ 

0 Yfc9**fc») . 0. 1 *> wm&1&m^tiitK^*><t^ 

Jfil ffip T ;l/ :7" $ y (crystal 1 ized deio 
nized bovine serum albumi 
n . Sigma ttSS) . 3 0 0 // g/m 1 F e -£&¥0 h 
hh^>^7i'J>(Fe-saturated hu 

> man transferrin.SigmattS!). 

4 Mg/m 1 ±:SU^f->(soy bean 1 
ecithin. S i gmattS) , 24/zg/ml 
3U7fn-;l, (t*7'fttfi) , 5 x 1 0 " 5 M 2- 
y^U^T'hai^y-;!/ (2-Mer c ap t oe tha 

» no 1) , RcFRft*jDifcfeo*#*©*i|6tUT, 

3 5 mm L u x igiSTW ^ a. (culture di 
sh. Miles LabsttS) C^Stfco ^fli 
3 7'TC, 5 % C 0 « „ II 1 0 0 M©i£#ff I*gT*i£^ L 
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1 mmm 9 

v fj x # sir a «a «■ m ^ a it jh n m m iz n ? & m w a? 

©M^ : 

B D F 1 Hf*v ^XCl 5 0mg/KgO5-7;l't 
5 a 5 4 8 I^F^^(C±ii#^ t>#S6ft?M 

ig^ti I s c o v e &©^ifc*Sfe£ Vtz t f-JU-tJlu 
- xmiZTftitZo 5 x 1 0 4 4BI©#SE*ffljfe£&T©M 
m<Dm&Lffii%MlZlXl x., lml t Ltco 
10 a-^5=^^A x 0. Q Jl>-te Jla - 1 

l£ B B H*!LS£nfcfl£^ * y<t^skmrjuzf $ 3 o.o # 
g/ml Fe-ffiUt f h7>X7x'J 16 0^ 

g/ml ^lU^y (S i gmattS) , 96#g 

/ml 3l/Xfn-;P (t*7^feH) , 1 0"M 

T&tiUZ-tc ©£#* iffife t L/T, 3 5mmLux *S 

L : rmu IL-3 ( n X >T * ) : 2 0 0 u / m 

K rmuIL-7 (a^f^t) : 2 0 u /m 1 0 

20 

**t±. 3 7 °C. 5 96 C O 2 „ IS 1 0 0 

25 l^T©^^:^^ 3 {Z^-To 
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2 0 BfPaigg Lfco 1X1 0-'M^>^'J>, 
«k Cf 1 X 1 0 -'Mf + H-^ "tf ^ -T 

^bi:2 31$El^tL> o. 5 u C i © 

125 i -ra-^s/s u ^ >^^jn it 7 ^w#**<s^yi 

o £fJJfe£P B ST' 2 @ife*£ffc N & 1 0 % Y 'J ? o ng^i 
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IN N a O H"C "Tig ft U *©ftltlB*3y^-7* * y 
9 - iz X M£ L tz o £ «t *t IB Mfcl* © 5t tf © — SB £ fc 

d - y -sctiat Lfco a^©-9->y;u 
^fes -ns-ffFUKMg&w i # smtz o K&ff it 

. DNA^gtt (cpm/AgI6I) Hfc. 
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^fnoHGFfe 1 Ong /m 1 TDNA^IStt^i 

5 TTW*Wtelft©DNA£j£J£t£#i*3ft£ftfco 
$Jfc0l 1 1 

10 

B D F 1 ^X©*flI#^£#fSi!B!fl&£*iJfc LSTfe ( 
Metcalf Clonal culture of 
hemopoietic cells: techn 
iques and applications. E 
15 lsevier Amsterdam) II ^ t 2 X 1 

0 4 HS©#S&*fflJ]&£ 0 . 9 % y f-;Hr ;U n - * N 1X1 
0-4M2-^;l'*7'hx^;-;K 2 0 % ^ US Jft. 
«N fcitfa* ©*JK©HGFtt*4*-^tr 1 m 1 ©aM 
E MttJ&dffiA U> 5 % C O 2 #£TT 3 7 °C 7 0 |Q$ 

^■©^m^S5ll^L//c 0 
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5 



(ip-ft/m 1 ) 




OWL 
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0 




2 5 


6 . 3 ± 2 


. 9 


1 0 0 


9 . 8 ± 4 


. 3 


4 0 0 


7 . 0+1 


. 8 


i t> a n 

16 0 0 


0 . 8 ± 1 


. 0 






(*ffi/m 1 ) 




om. 
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2 . 3 ± 3 


. 3 


2 5 


9 . 8 ± 5 


. 5 


1 0 0 


2 0. 0 ± 5 


. 5 


4 0 0 


15. 0 ± 3 


. 6 


16 0 0 
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. 3 
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1 mmm i 2 

t M&***ffF»rfl&i»»H : F-©N F S 6 0 m M M f 9 

$tS1£©zii;£ 

t MftfifflaEffFailBABHH^ (B e c t o n Die 

5 kinson Labwareti) k%t&W 1 tiSb 

F S 6 0 Mif M&Sft^llMJ 6 IZtjk L tzJj&T'M 

l^«H;b ME#JffMlBB&3|5©ffilft>Lffl§FaBISJ»5iaH : S 1 
0 (Nature, Vol. 342, pp. 440-44 

3, November 23, ( 1 9 8 9 ) Rtft M& 
m»Olft*63riffl»aM 4 2 6 fl*CD|ftftiLSSirf«Hl!Sl«SiB 
-? (P r o c . Natl. Acad. Sci. USA. 
Vol. 88, pp. 415-419, January 
5 , (19 9 1)) ©NFS 6 oaiaitifiJigttfeil 

M 6 i:f Lfc^rSTM^T?* 5, 



S£*fflBS&tf#ffi£#ftIfl&© in v i t r-o it ffi co m & K 
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g2^J#-^ : 1 
mWD&Z : 16 

Val Val Asn Gly.Ile Pro Thr Xaa Thr Asn lie Gly 
1 5 10 

Xaa Met Val Lys 
15 
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6 0 

EWff : 2 
e*J©«* : 2 1 7 2 
m&S<DM : SI 
ftS<0igC : -*« 

&^J©affi : cDNA to mRNA 

: t h IE ft ^ IS IS (human normal fibroblast) 

EM 

ATG TGG GTG ACC AAA CTC CTG CCA GCC CTG CTG CTG CAG CAT GTC CTC 48 
Met Trp Val Thr Lys Leu Leu Pro Ala Leu Leu Leu Gin His Val Leu 
15 10 15 

CTG CAT CTC CTC CTG CTC CCC ATC GCC ATC CCC TAT GCA GAG GGA CAA 96 
Leu His Leu Leu Leu Leu Pro He Ala He Pro Tyr Ala Glu Gly Gin 
20 25 30 

AGG AAA AGA AGA AAT ACA ATT CAT GAA TTC AAA AAA TCA GCA AAG ACT UU 
Arg Lys Arg Arg Asn Thr He His Glu Phe Lys Lys Ser Ala Lys Thr 
35 h0 H5 



ACC CTA ATC AAA ATA GAT CCA GCA CTG AAG ATA AAA ACC AAA AAA GTG 
Thr Leu lie Lys lie Asp Pro Ala Leu Lys He Lys Thr Lys Lys Val 
50 55 60 



192 
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6 1 

AAT ACT GCA GAC CAA TGT GCT AAT AGA TGT ACT AGG AAT AAA GGA CTT 2U0 
Asn Thr Ala Asp Gin Cys Ala Asn Arg Cys Thr Arg Asn Lys Gly Leu 
65 70 75 80 

CCA TTC ACT TGC AAG GCT TTT GTT TTT GAT AAA GCA AGA AAA CAA TGC 288 
Pro Phe Thr Cys Lys Ala Phe Val Phe Asp Lys Ala Arg Lys Gin Cys 
85 90 95 

CTC TGG TTC CCC TTC AAT AGC ATG TCA AGT GGA GTG AAA AAA GAA TTT 336 
Leu Trp Phe Pro Phe Asn Ser Met Ser Ser Gly Val Lys Lys Glu Phe 
100 105 , 110 

GGC CAT GAA TTT GAC CTC TAT GAA AAC AAA GAC TAG ATT AGA AAC TGC 384 
Gly His Glu Phe Asp Leu Tyr Glu Asn Lys Asp Tyr He Arg Asn Cys 
115 120 125 

ATC ATT GGT AAA GGA CGC AGC TAC AAG GGA ACA GTA TCT ATC ACT AAG 432 
He He Gly Lys Gly Arg Ser Tyr Lys Gly Thr Val Ser He Thr Lys 
130 135 1/40 

AGT GGC ATC AAA TGT CAG CCC TGG AGT TCC ATG ATA CCA CAC GAA CAC 480 
Ser Gly He Lys Cys Gin Pro Trp Ser Ser Met He Pro His Glu His 
1^5 150 155 160 

AGC TAT CGG GGT AAA GAC CTA CAG GAA AAC TAC TGT CGA AAT CCT CGA 528 
Ser Tyr Arg Gly Lys Asp Leu Gin Glu Asn Tyr Cys Arg Asn Pro Arg 
165 170 175 
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6 2 

GGG GAA GAA GGG GGA CCC TGG TGT TTC ACA AGC AAT CCA GAG GTA CGC 576 
Gly Glu Glu Gly Gly Pro Trp Cys Phe Thr Ser Asn Pro Glu Val Arg 
180 185 190 

TAC GAA GTC TGT GAC ATT CCT CAG TGT TCA GAA GTT GAA TGC ATG ACC 62U 
Tyr Glu Val Cys Asp He Pro Gin Cys Ser Glu Val Glu Cys Met Thr 
195 200 205 

TGC AAT GGG GAG AGT TAT CGA GGT CTC ATG GAT CAT ACA GAA TCA GGC 672 
Cys Asn Gly Glu Ser Tyr Arg Gly Leu Met Asp His Thr Glu Ser Gly 
210 215 220 

AGG ATT TGT CAG CGC TGG GAT CAT CAG ACA CCA CAC CGG CAC AAA TTC 720 
Arg He Cys Gin Arg Trp Asp His Gin Thr Pro His Arg His Lys Phe 
225 230 235 240 

TTG CCT GAA AGA TAT CCC GAC AAG GGC TTT GAT GAT AAT TAT TGC CGC 768 
Leu Pro Glu Arg Tyr Pro Asp Lys Gly Phe Asp Asp Asn Tyr Cys Arg 
2U5 250 255 

AAT CCC GAT GGC CAG COG AGG CCA TGG TGC TAT ACT CTT GAC CCT CAC 816 
Asn Pro Asp Gly Gin Pro Arg Pro Trp Cys Tyr Thr Leu Asp Pro His 
260 265 270 

ACC CGC TGG GAG TAC TGT GCA ATT AAA ACA TGC GCT GAC AAT ACT ATG 86U 
Thr Arg Trp Glu Tyr Cys Ala He Lys Thr Cys Ala Asp Asn Thr Met 
275 280 285 
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6 3 

AAT GAC ACT GAT GTT CCT TTG GAA ACA ACT GAA TGC ATC CAA GGT CAA 912 
Asn Asp Thr Asp Val Pro Leu Glu Thr Thr Glu Cys He Gin Gly Gin 
290 295 300 

GGA GAA GGC TAC AGG GGC ACT GTC AAT ACC ATT TGG AAT GGA ATT CCA 960 
Gly Glu Gly Tyr Arg Gly Thr Val Asn Thr lie Trp Asn Gly He Pro 
305 310 315 320 

TGT CAG CGT TGG GAT TCT CAG TAT CCT CAC GAG CAT GAC ATG ACT CCT 1008 
Cys Gin Arg Trp Asp Ser Gin Tyr Pro His Glu His Asp Met Thr Pro 
325 330 335 

GAA AAT TTC AAG TGC AAG GAC CTA CGA GAA AAT TAC TGC CGA AAT CCA 1056 
Glu Asn Phe Lys Cys Lys Asp Leu Arg Glu Asn Tyr Cys Arg Asn Pro 
3«0 345 350 

GAT GGG TCT GAA TCA CCC TGG TGT TTT ACC ACT GAT CCA AAC ATC CGA 1104 
Asp Gly Ser Glu Ser Pro Trp Cys Phe Thr Thr Asp Pro Asn He Arg 
355 360 365 

GTT GGC TAC TGC TCC CAA ATT CCA AAC TGT GAT ATG TCA CAT GGA CAA 1152 
Val Gly Tyr Cys Ser Gin He Pro Asn Cys Asp Met Ser His Gly Gin 
370 375 380 

GAT TGT TAT CGT GGG AAT GGC AAA AAT TAT ATG GGC AAC TTA TCC CAA 1200 
Asp Cys Tyr Arg Gly Asn Gly Lys Asn Tyr Met Gly Asn Leu Ser Gin 
385 390 395 uoo 
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ACA AGA TCT GGA CTA ACG TGT TCA ATG TGG GAC AAG AAC ATG GAA GAC 
Thr Arg Ser Gly Leu Thr Cys Ser Met Trp Asp Lys Asn Met Glu Asp 
405 410 415 



1248 



TTA CAC CGT CAT ATC TTC TGG GAA CCA GAT GCA AGT AAG CTG AAT GAG 
Leu His Arg His He Phe Trp Glu Pro Asp Ala Ser Lys Leu Asn Glu 
420 425 430 



1296 



AAT TAC TGC CGA AAT CCA GAT GAT GAT GCT CAT GGA COC TGG TGC TAG 
Asn Tyr Cys Arg Asn Pro Asp Asp Asp Ala His Gly Pro Trp Cys Tyr 
435 440 445 



1344 



ACG GGA AAT CCA CTC ATT CCT TGG GAT TAT TGC CCT ATT TCT CGT TGT 
Thr Gly Asn Pro Leu lie Pro Trp Asp Tyr Cys Pro He Ser Arg Cys 
450 455 460 



1392 



GAA GGT GAT ACC ACA CCT ACA ATA GTC AAT TTA GAC CAT CCC GTA ATA 
Glu Gly Asp Thr Thr Pro Thr lie Val Asn Leu Asp His Pro Val lie 
465 470 475 480 



1440 



TCT TGT GCC AAA ACG AAA CAA CTG CGA GTT GTA AAT GGG ATT CCA ACA 
Ser Cys Ala Lys Thr Lys Gin Leu Arg Val Val Asn Gly He Pro Thr 
485 490 495 



1488 



CGA ACA AAC GTA GGA TGG ATG GTT AGT TTG AGA TAC AGA AAT AAA CAT 
Arg Thr Asn Val Gly Trp Met Val Ser Leu Arg Tyr Arg Asn Lys His 
500 505 510 



1536 
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ATC TGC GGA GGA TCA TTG ATA AAG GAG AGT TGG GTT CTT ACT GCA CGA 1584 
lie Cys Gly Gly Ser Leu He Lys Glu Ser Trp Val Leu Thr Ala Arg 
515 520 525 

CAG TGT TTC CCT TCT CGA GAC TTG AAA GAT TAT GAA GCT TGG CTT GGA 1632 
Gin Cys Phe Pro Ser Arg Asp Leu Lys Asp Tyr Glu Ala Trp Leu Gly 
530 535 5140 

ATT CAT GAT GTC CAT GGA AGA GGA GAT GAG AAA TGC AAA CAG GTT CTC 1680 
lie His Asp Val His Gly Arg Gly Asp Glu Lys Cys Lys Gin Val Leu 
5"5 ' 550 555 560 

AAT GTT TCC CAG CTC GTA TAT GGC CCT GAA GGA TCA GAT CTG GTT TTA 1728 
Asn Val Ser Gin Leu Val Tyr Gly Pro Glu Gly Ser Asp Leu Val Leu 
565 570 575 

ATG AAG CTT GCC AGG CCT GCT GTC CTG GAT GAT TTT GTT AGT ACG ATT 1776 
Met Lys Leu Ala Arg Pro Ala Val Leu Asp Asp Phe Val Ser Thr He 
580 585 590 

GAT TTA CCT AAT TAT GGA TGC ACA ATT CCT GAA AAG ACC AGT TGC AGT 182U 
Asp Leu Pro Asn Tyr Gly Cys Thr He Pro Glu Lys Thr Ser Cys Ser 
595 600 605 

GTT TAT GGC TGG GGC TAC ACT GGA TTG ATC AAC TAT GAT GGC CCA TTA 1872 
Val Tyr Gly Trp Gly Tyr Thr Gly Leu He Asn Tyr Asp Gly Pro Leu 
610 615 620 
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6 6 

CGA GTG GCA CAT CTC TAT ATA ATG GGA AAT GAG AAA TGC AGC CAG CAT 1920 
Arg Val Ala His Leu Tyr He Met Gly Asn Glu Lys Cys Ser Gin His 
625 630 635 640 

CAT CGA GGG AAG GTG ACT CTG AAT GAG TCT GAA ATA TGT GCT GGG GCT 1968 
His Arg Gly Lys Val Thr Leu Asn Glu Ser Glu He Cys Ala Gly Ala 
645 650 655 

GAA AAG ATT GGA TCA GGA CCA TGT GAG GGG GAT TAT GGT GGC CCA CTT 2016 
Glu Lys lie Gly Ser Gly Pro Cys Glu Gly Asp Tyr Gly Gly Pro Leu 672 
660 665 670 

GTT TGT GAG CAA CAT AAA ATG AGA ATG GTT CTT GGT GTC ATT GTT CCT 2064 
Val Qys Glu Gin His Lys Met Arg Met Val Leu Gly Val lie Val Pro 
675 680 685 

GGT CGT GGA TGT GGC ATT OCA AAT CGT CCT GGT ATT TTT GTC CGA GTA 2112 
Gly Arg Gly Cys Ala lie Pro Asn Arg Pro Gly He Phe Val Arg Val 
690 695 700 

GCA TAT TAT GCA AAA TGG ATA CAC AAA ATT ATT TTA ACA TAT AAG GTA 2160 
Ala Tyr Tyr Ala Lys Trp lie His Lys lie He Leu Thr Tyr Lys Val 
705 710 715 720 



CCA CAG TCA TAG 
Pro Gin Ser *** 



2172 
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6H 



# © m 



5 (2) =fr5Sfrj&# t LT3g(w-r y ? - o * > 3 
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ATG TQG GTG ACC AAA CTC CTG CCA GCC CTG CTG CTG CAG CAT GTC CTC U8 
Met Trp Val Thr Lys Leu Leu Pro Ala Leu Leu Leu Gin His Val Leu 
15 10 15 

CTG CAT CTC CTC CTG CTC CCC ATC QCC ATC CCC TAT OCA GAG GGA CAA 96 
Leu His Leu Leu Leu Leu Pro lie Ala lie Pro Tyr Ala Glu Gly Gin 
20 25 30 

AGG AAA AGA AGA AAT ACA ATT CAT GAA TTC AAA AAA TCA GCA AAG ACT 1Wi 
Arg Lys Arg Arg Asn Thr He His Glu Phe Lys Lys Ser Ala Lys Thr 
35 UO 145 

ACC CTA ATC AAA ATA GAT OCA GCA CTG AAG ATA AAA ACC AAA AAA GTG 192 
Thr Leu lie Lys He Asp Pro Ala Leu Lys He Lys Thr Lys Lys Val 
50 55 60 

AAT ACT OCA GAC CAA TGT GCT AAT AGA TGT ACT AGG AAT AAA GGA CTT 2U0 
Asn Thr Ala Asp Gin O/s Ala Asn Arg Cys Thr Arg Asn Lys Gly Leu 
65 70 75 80 

CCA TTC ACT TGC AAG GCT TTT GIT TTT GAT AAA GCA AGA AAA CAA TGC 288 
Pro Phe Thr Cys Lys Ala Phe Val Phe Asp Lys Ala Arg Lys Gin Cys 
85 90 95 

CTC TGG TTC CCC TTC AAT AGC ATG TCA AGT GGA GTG AAA AAA GAA TTT 336 
Leu Trp Phe Pro Phe Asn Ser Met Ser Ser Gly Val Lys Lys Glu Phe 
100 105 110 



GGC CAT GAA TTT GAC CTC TAT GAA AAC AAA GAC TAC ATT AGA AAC TGC 38U 
Gly His Glu Phe Asp Leu Tyr Glu Asn Lys Asp TVr He Arg Asn Cys 
115 120 125 

ATC ATT GGT AAA GGA CGC AGC TAC AAG GGA ACA GTA TCT ATC ACT AAG U32 
He He Gly Lys Gly Arg Ser Tyr Lys Gly Thr Val Ser lie Thr Lys 
130 135 lUO 
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AGT GGC ATC AAA TGT CAG OCC TGG AGT TCC ATG ATA OCA CAC GAA CAC 
Ser Gly He Lys Cys Gin Pro Trp Ser Ser Met He Pro His Glu His 
1^5 150 155 160 



H80 



AGO TAT OGG GGT AAA GAC CTA CAG GAA AAC TAC TGT CGA AAT OCT CGA 
Ser Tyr Arg Gly Lys Asp Leu Gin Glu Asn Tyr Cys Arg Asn Pro Arg 
165 170 175 



528 



GGG GAA GAA GGG GGA OCC TGG TGT TTC ACA AQC AAT CCA GAG GTA OGC 
Gly Glu Glu Gly Gly Pro Trp Cys Phe Thr Ser Asn Pro Glu Val Arg 
180 185 190 



576 



TAC GAA GTC TGT GAC ATT OCT CAG TGT TCA GAA GTT GAA TQC ATG ACC 
Tyr Glu Val Cys Asp lie Pro Gin Cys Ser Glu Val Glu Cys Met Thr 
195 200 205 



62U 



TGC AAT GGG GAG AGT TAT CGA GGT CTC ATG GAT CAT ACA GAA TCA GGC 
Cys Asn Gly Glu Ser Tyr Arg Gly Leu Met Asp His Thr Glu Ser Gly 
210 215 220 



672 



AGG ATT TGT CAG OX TGG GAT CAT CAG ACA CCA CAC CGG CAC AAA TTC 
Arg He Cys Gin Arg Trp Asp His Gin Thr Pro His Arg His Lys Phe 
225 230 235 2U0 



720 



TTG OCT GAA AGA TAT OX GAC AAG GQC TTT GAT GAT AAT TAT TGC CGC 
Leu Pro Glu Arg Tyr Pro Asp Lys Gly Phe Asp Asp Asn Tyr Cys Arg 
215 250 255 



768 



AAT OX GAT GX CAG COG AGG XA TGG TX TAT ACT CTT GAC OCT CAC 
Asn Pro Asp Gly Gin Pro Arg Pro Trp Cys Tyr Thr Leu Asp Pro His 
260 265 270 



816 



AX OX TGG GAG TAC TGT GGA ATT AAA ACA TX OCT GAC AAT ACT ATG 
Thr Arg Trp Glu Tyr Cys Ala He Lys Thr Cys Ala Asp Asn Thr Met 
275 280 285 
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AAT GAC ACT GAT GIT OCT TTG GAA ACA ACT GAA TGC ATC CAA GGT CAA 912 
Asn Asp Thr Asp Val Pro Leu Glu Thr Thr Glu Cys lie Gin Gly Gin 
290 295 300 

GGA GAA GQC TAC AGG GGC ACT GTC AAT ACC ATT TOG AAT GGA ATT CCA 960 
Gly Glu Gly Tyr Arg Gly Thr Val Asn Thr He Trp Asn Gly lie Pro 
305 310 315 320 

TGTT CAG CGT TOG GAT TCT CAG TAT OCT CAC GAG CAT GAC ATG ACT CCT 1008 
Cys Gin Arg Trp Asp Ser Gin Tyr Pro His Glu His Asp Met Thr Pro 
325 330 335 

GAA AAT TTC AAG TGC AAG GAC CTA CGA GAA AAT TAC TGC CGA AAT CCA 1056 
Glu Asn Phe Lys Cys Lys Asp Leu Arg Glu Asn Tyr Cys Arg Asn Pro 
340 345 350 

GAT GGG TCT GAA TCA COC TGG TGT TTT ACC ACT GAT CCA AAC ATC CGA 1104 
Asp Gly Ser Glu Ser Pro Trp Cys Phe Thr Thr Asp Pro Asn lie Arg 
355 360 365 

GTT GQC TAC TGC TOC CAA ATT OCA AAC TGT GAT ATG TCA CAT GGA CAA 1 152 
Val Gly Tyr Cys Ser Gin He Pro Asn Cys Asp Met Ser His Gly Gin 
370 375 380 

GAT TGT TAT CGT GGG AAT GGC AAA AAT TAT ATG GGC AAC TTA TCC CAA 1200 
Asp Cys Tyr Arg Gly Asn Gly Lys Asn Tyr Met Gly Asn Leu Ser Gin 
385 390 395 400 

ACA AGA TCT GGA CTA ACG TGT TCA ATG TGG GAC AAG AAC ATG GAA GAC 1248 
Thr Arg Ser Gly Leu Thr Cys Ser Met Trp Asp Lys Asn Met Glu Asp 
405 410 U15 

TTA CAC OCT CAT ATC TTC TGG GAA OCA GAT GCA ACT AAG CTG AAT GAG 1296 
Leu His Arg His He Phe Trp Glu Pro Asp Ala Ser Lys Leu Asn Glu 
420 425 430 
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AAT TAC TGC CGA AAT OCA GAT GAT GAT GCT CAT GGA CCC TGG TQC TAC 1344 
Asn Tyr Cys Arg Asn Pro Asp Asp Asp Ala His Gly Pro Trp Cys Tyr 
435 HiiO 445 

ACG GGA AAT CCA CTC ATT OCT TGG GAT TAT TGC OCT ATT TCT OGT TGT 1392 
Thr Gly Asn Pro Leu He Pro Trp Asp Tyr Cys Pro He Ser Arg Cys 
450 455 460 

GAA GGT GAT ACC ACA OCT ACA ATA CTC AAT TTA GAC CAT CCC GTA ATA 1440 
Glu Gly Asp Thr Thr Pro Thr He Val Asn Leu Asp His Pro Val lie 
465 470 475 480 

TCT TGT GOC AAA ACG AAA CAA CTG CGA GTT GTA AAT GQG ATT CCA ACA 1488 
Ser Cys Ala Lys Thr Lys Gin Leu Arg Val Val Asn Gly He Pro Thr 
485 490 i*95 

CGA ACA AAC GTA GGA TQG ATG GTT ACT TTG AGA TAC AGA AAT AAA CAT 1536 
Arg Thr Asn Val Gly Trp Met Val Ser Leu Arg Tyr Arg Asn Lys His 
500 505 510 

ATC TGC GGA GGA TCA TTG ATA AAG GAG ACT TGG GTT CTT ACT GCA CGA 1584 
lie Cys Gly Gly Ser Leu He Lys Glu Ser Trp Val Leu Thr Ala Arg 
515 520 525 

CAG TGT TTC OCT TCT OGA GAC TTG AAA GAT TAT GAA GCT TGG CTT GGA 1632 
Gin Cys Phe Pro Ser Arg Asp Leu Lys Asp Tyr Glu Ala Trp Leu Gly 
530 535 540 

ATT CAT GAT GTC CAT GGA AGA GGA GAT GAG AAA TGC AAA CAG GTT CTC 1680 
He His Asp Val His Gly Arg Gly Asp Glu Lys Cys Lys Gin Val Leu 
545 550 555 560 

AAT GTT TCC CAG CTG GTA TAT GGC OCT GAA GGA TCA GAT CTG GTT TTA 1728 
Asn Val Ser Gin Leu Val Tyr Gly Pro .Glu Gly Ser Asp Leu Val Leu 
565 570 575 
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ATG AAG CTT C3CC AGG CCT GCT GTC CTG GAT GAT TTT GTT AGT AOG ATT 1776 
Met Lys Leu Ala Arg Pro Ala Val Leu Asp Asp Phe Val Ser Thr lie 
580 585 590 

GAT TTA OCT AAT TAT GGA TGC ACA ATT OCT GAA AAG ACC AGT TGC ACT 1824 
Asp l^u Pro Asn Tyr Gly Cys Thr lie Pro Glu Lys Thr Ser Cys Ser 
595 600 605 



GTT TAT GGC TGG GGC TAC ACT GGA TTG ATC AAC TAT GAT GGC OCA TTA 1872 
Val Tyr Gly Trp Gly Tyr Thr Gly Leu He Asn Tyr Asp Gly Pro Leu 
610 615 620 

OGA GIG GCA CAT CTC TAT ATA ATG GGA AAT GAG AAA TGC AGO CAG CAT 1920 
Arg Val Ala His Leu Tyr lie Met Gly Asn Glu Lys Cys Ser Gin His 
625 630 635 640 

CAT OGA GGG AAG GTG ACT CTG AAT GAG TCT GAA ATA TGT GCT GGG GCT 1968 
His Arg Gly Lys Val Thr Leu Asn Glu Ser Glu lie Cys Ala Gly Ala 
645 650 655 

GAA AAG ATT GGA TCA GGA OCA TGT GAG GGG GAT TAT GGT GGC CCA CTT 2016 
Glu Lys He Gly Ser Gly Pro Cys Glu Gly Asp Tyr Gly Gly Pro Leu 672 
660 665 670 

GTT TGT GAG CAA CAT AAA ATG AGA ATG GTT CTT GGT GTC ATT GTT OCT 2064 
Val Cys Glu Gin His Lys Met Arg Met Val Leu Gly Val lie Val Pro 
675 680 685 

GGT CGT GGA TGT GCC ATT OCA AAT CGT OCT GGT ATT TTT GTC CGA GTA 2112 
Gly Arg Gly Cys Ala He Pro Asn Arg Pro Gly He Phe Val Arg Val 
690 695 700 

GCA TAT TAT GCA AAA TGG ATA CAC AAA ATT ATT TTA ACA TAT AAG GTA 2160 
Ala Tyr Tyr Ala Lys Trp He His Lys He He Leu Thr Tyr Lys Val 
705 710 715 720 
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